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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment, See 37 CFR 1.704(b). 

Status 
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2a)D This action is FINAL. 2b)[3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Application Papers 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S.C. § 1 1 9 
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2.D Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) □ Notice of References Cited (PTO-892) 

2) [H Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) Q Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 



4) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) CD Notice of Informal Patent Application (PTO-152) 

6) □ Other: : . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) 



Office Action Summary 



Part of Paper No./Mail Date 0406 



Application/Control Number: 09/733,289 Page 2 

Art Unit: 2814 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (U.S. Pat. 6160311) (previously applied) in view of Jimarez et al. (U.S. Pat. 6407334) 
(previously applied). 

Chen et al. disclose a semiconductor device (cover fig.) comprising: 
a heat sink 32 (column 3, lines 30-31 ); 

at least one microelectronic die 31 having an active surface and a back surface, 
wherein at least one microelectronic die back surface adjacent to the heat sink; 

a patterned adhesive layer 33 disposed between the die 31 and the heat sink 32; 

and 

an encapsulation material 36 (column 3, lines 58-59) disposed on the heat sink 
and the microelectronic die active surface. 

Chen et al. fail to disclose the. patterned adhesive layer 33 is a patterned 
thermally conductive adhesive. 

Jimarez et al. disclose a patterned thermally conductive adhesive layer 44 (cover 
fig., column 3, lines 27-28) disposed between the at least one chip 34 and a heat sink 
46. Therefore, it would have been obvious to one having ordinary skill in the art at the 
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time the invention was made to modify the device of Chen et al. to increase the heat 
dissipation between the die and the heat sink, as shown by Jimarez et al. 

3. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (U.S. Pat. 616031 1 ) (previously applied) in view of Jimarez et al. (U.S. Pat. 6407334) 
(previously applied) as applied to claim 1 above, and further in view of Woodward et al. 
(U.S. Pat. 4731700) (previously applied). 

Chen et al. fail to disclose a microelectronic package core and wherein at least 
one die is disposed within at least one package core opening. 

Woodward et al. disclose a semiconductor device (fig. 2, column 4, lines 12-24) 
comprising: 

a ceramic member 14 having a first surface and an opposing second surface, the 
ceramic member having at least one opening defined therein extending from the 
ceramic member first surface to the ceramic member second surface, where the 
ceramic member second surface abuts the heat sink 12; and 

wherein at least one die 16 is disposed within the ceramic member opening and 
adjacent the heat sink, the die having an active surface. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the device of Chen et al. to provide an electrical crossover in the area above the 
die and increase in interconnect density, as shown by Woodward et al. 

4. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eichelberger (U.S. Pat. 5250843) (previously applied) in view of Jimarez et al. (U.S. Pat. 
6407334) (previously applied). 
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Eichelberger discloses a semiconductor device (fig. 1, column 13, lines 51 et 
seq.) comprising: 

a heat sink 12; 

at least one microelectronic die 14 having an active surface and a back surface, 
wherein at least one microelectronic die back surface adjacent to the heat sink; 

a thin die attach material 16 disposed between the die and the heat sink (column 
13, lines 64-66); and 

an encapsulation material 18 disposed on the heat sink and the die active 
surface. 

Eichelberger fails to disclose a thin die attach material 16 is a patterned thermally 
conductive adhesive layer. 

Jimarez et al. disclose a patterned thermally conductive adhesive layer 44 (cover 
fig., column 3, lines 27-28) disposed between the at least one chip 34 and a heat sink 
46. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the device of Eichelberger to increase the heat 
dissipating between the die and the heat sink, as shown by Jimarez et al. 

• Regarding claim 2, Eichelberger discloses a build up layer disposed on an upper 
surface of the encapsulant material. 

• Regarding claim 3, Eichelberger discloses the build up layer comprises at least 
on conductive trace 20 disposed on the encapsulation material upper surface, 
wherein a portion of the conductive trace extending through the encapsualation 
material to contact the microelectronic die active surface. 
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• Regarding claim 4, Eichelberger discloses the build up layer further includes at 
least one dielectric layer 24 disposed on at least a portion of the encapsulation 
material upper surface and at least on conductive trace, and at least one second 
conductive trace 26 extending through the dielectric layer to contact the 
conductive trace. 

5. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eichelberger (U.S. Pat. 5250843) (previously applied) in view of Jimarez et al. (U.S. Pat. 
6407334) (previously applied) as applied to claim 1 above, and further in view of 
Woodward et al. (U.S. Pat. 4731700) (previously applied). 

Eichelberger fails to disclose a microelectronic package core and wherein at 
least one die is disposed within at least one package core opening. 

Woodward et al. disclose a semiconductor device (fig. 2, column 4, lines 12-24) 
comprising: 

a ceramic member 14 having a first surface and an opposing second surface, the 
ceramic member having at least one opening defined therein extending from the 
ceramic member first surface to the ceramic member second surface, where the 
ceramic member second surface abuts the heat sink 12; and 

wherein at least one die 16 is disposed within the ceramic member opening and 
adjacent the heat sink, the die having an active surface. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the device of Eichelberger to provide an electrical crossover in the area above 
the die and increase in interconnect density, as shown by Woodward et al. 
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6. Claims 10 and 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shen (U.S. Pat. 6368894) (previously applied) in view of Woodward et al. (U.S. 
Pat. 4731700) (previously applied). 

Shen discloses a semiconductor device (figs. 1-2, column 4, lines 5 et seq.) 
comprising: 

a heat sink 33 (column 5, lines 27); 

a package core 1 having a first surface 10 and an opposing second surface 14, 
the package core having at least one opening 1 1 (fig. 2) defined therein extending from 
the package core first surface to the package core second surface; 

at least one die 3 (column 5, lines 30) disposed within at least one package core 
opening and adjacent the heat sink, at least one die having an active surface; and 

an encapsulation material 34 disposed on the die and in portions of at least one 
package core opening. 

Shen fails to disclose where the microelectronic package core second surface 
abuts the heat sink. 

Woodward et al. disclose a semiconductor device (fig. 2, column 4, lines 12-24) 
comprising: a ceramic member 14 having a first surface and an opposing second 
surface, wherein the ceramic member second surface abuts a heat sink 12. Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Shen to provide good heat dissipation for 
the semiconductor package device, as shown by Woodward et al. 
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• Regarding claim 1 5, Woodward et al. disclose a thickness of the ceramic 
member 14 is greater than a thickness of at least one die 16. 

• Regarding claim 16, Shen discloses the package core is a material selected from 
the group consisting of ceramics or metals (column 4, lines 5-10). 

7. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shen (U.S. Pat. 6368894) (previously applied) in view of Woodward et al. (U.S. Pat. 
4731700) (previously applied) as applied to claim 10 above, and further in view of 
Eichelberger(U.S. Pat. 5250843) (previously applied). 

Shen fails to disclose a build up layer disposed on an upper surface of the 
encapsulation material. 

Eichelberger discloses a semiconductor device (fig. 1 , column 13, lines 51 et 
seq.) comprising: a build up layer disposed on an upper surface of the encapsulation 
material 18 to provide interconnection pads (column 10, lines 54-57). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the device of Shen to provide a direct interconnection between 
integrated circuit chips, as shown by Eichelberger. 

• Regarding claim 12, Eichelberger discloses the build up layer comprises at least 
on conductive trace 20 disposed on the encapsulation material upper surface, 
wherein a portion of the conductive trace extending through the encapsualation 
material to. contact the microelectronic die active surface. 

• Regarding claim 13, Eichelberger discloses the build up layer further includes at 
least one dielectric layer 24 disposed on at least a portion of the encapsulation 
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material upper surface and at least on conductive trace, and at least one second 
conductive trace 26 extending through the dielectric layer to contact the 
conductive trace. 

• Regarding claim 14, Shen discloses the encapsulation (34 and 24) covers the 

package core first surface. 
8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shen 
(U.S. Pat. 6368894) (previously applied) in view of Woodward et al. (U.S. Pat. 4731700) 
(previously applied) as applied to claim 10 above, and further in view of Jimarez et al. 
(U.S. Pat. 6407334) (previously applied). 

Shen fails to disclose a patterned thermally conductive adhesive layer. 

Jimarez et al. disclose a patterned thermally conductive adhesive layer 44 (cover 
fig., column 3, lines 27-28) disposed between the at least one chip 34 and a heat sink 
46. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the device of Shen to increase the heat 
dissipation between the die and the heat sink, as shown by Jimarez et al. 

Response to Arguments 

Applicant's arguments filed 4/7/06 have been fully considered but they are not 
persuasive. 

The applicant argues that a single structure layer 44 of Jimarez is outside the 
meaning of "patterned" as disclosed and claimed by Applicant. In fig. 2 where two 
occurrences of the adhesive layer 140 is "patterned" within the meaning of the claims. 

There is no layer 140 in Applicant's fig. 2. 
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The arguments have been fully considered but they are not persuasive because 
Jimarez et al. disclose a thermally conductive adhesive layer 44 (cover fig., column 3, 
* lines 27-28) disposed between the at least one chip 34 and a heat sink 46. The 
thermally conductive adhesive layer 44 is clearly patterned between the chip 34 and the 
heat sink 46. Therefore, layer 44 of Jimarez et al. (cover fig.) is a patterned thermally 
conductive adhesive. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DiLinh Nguyen whose telephone number is (571) 272- 
1712. The examiner can normally be reached on 8:00AM -6:00PM (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1 705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 



published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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